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ABSTRACT : 

PROBLEM TO BE SOLVED: To especially provide a method for manufacturing a 
nitride semiconductor element which enables separation of a nitride 
semiconductor element formed on a substrate with high yield, related to a 
method for manufacturing a light- emitting diode or a laser diode capable of 
emitting ultraviolet to orange lights and furthermore a group III-V 
semiconductor element that can be driven at high temperatures. 

SOLUTION: A method for manufacturing a nitride semiconductor element 110, in 
which a semiconductor wafer 100 having a nitride semiconductor 102 formed on a 
substrate 101 is divided into nitride semiconductor elements 110, and in 
particular includes a step of radiating a laser beam through a semiconductor 
wafer 100 from the side of a first main surface (111) of the semiconductor 
wafer 100 and/or the side of a second main surface (121) of the semiconductor 
wafer 100, thus forming a scribe line 103 at a focal point formed at least on 
the side of the second main surface 121 of the substrate 101 and/or the side of 
the first main surface (111) of the substrate 101, and a step of separating the 
semiconductor wafer along the scribe line. 
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x^-Srffl^S. ^rfe % x -y fy/^C P n 
Hffii-S J: a y *y7m&*itX 

hh. ZiZ. pn^mmUt. mg2 2 0^X^-«y 

?vyymtzx*)&i8.i$ixx\.^ (02 (a) ) . 

[0 04 5] ^<0^«OxyN-2 0 0i&lliiWltN 

x t> v-if-linia*^<ow— f-£ §fl3ft#«f*:>>x 
30 >»N-(OM^!|4^*2 0 5flb!i^B||tU MA't^r 
4 7£fi 2 01 (OJSffl*^ 2 0 n «r>*r 7t4 T&m 

tz\s~f-mit: 1 6 J /cm*xmtZ-£%#t>XT 
- : J£m>2-£& Z.blZ&WyrJ TfflS<OJgffl#ia 

<vmft&&Nigmm20 6b%&x?7j7- 54 
ymm-h (02 (b> > . 

[ 0 0 4 6 ] <Xfc. U-<f-%&3k (^F^0) SrSSL 
EL. J^^x-y^y^fciOSaj^n^^r^TS 

40 xdizsmttz. m&Lfzu-^-tmiiSitztf^x 
^r-itimiZikh zbizx*). ^mftv^-iz&it 
mmwmm^imt^yrA rmzuzm-m®* 

Bfofh . ^fiit^il^ma 2 0 4 fcL inl^SS 2 0 6 
bVyrJ TmS.2 0 1 ZftLXt&¥fHzBf8.2-£Xb 

v— f-WffiUzi. mmtvfz^y r^rm 
«2oi±<*>a32 0 4ji. m&<7)gffib-r7TJ7m 

Wi.<?)&Wb<r)fmtf. m00umX\ HOftMsSr* 

ttL. MAtfV7 t4 7WSl2 0 1 \,zWittt>1xr2M&& 
50 iitztStf fL« «t d m Uz. m IK 1 4 J 
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/c mtTfflttiS-eZV bxy—vimiz-th i k 

747 ■ 74v2§i*Bmh <@2 (o > . 

[0047] »vf, mU(X^747 ■ 74V) 

U L EDf-y 7*2 10 (02 (D) ) . 

[0048] Z?LXBf&.ZttfZLED1-y7lZW.J}t: 

[0049] mm 2-C1i^*«7Xy\-<0frBffll*^ 

y-<cjt osiampiizx^ 54 r • 74 > m 

954 7 ■ 74 ytz®^xis&tzmm i mim : ?£ft 
mtizztimmtzz. tt:. mco&j&ztt&m- 
yyY4Tmi£X'x>y*yyztix^ht:ib. m 

me$>*. mz. x?747 ■ 74vim$£i\&k 20 
u-f-com^^yr^rmm^xmimx^ 

mv< »4tt«tt^- h £ mm s - 1 * < jmtfugrc 

v\ =5rfc. ±xzv-v-mtt<m<?mm:y4+>- 
-xft^xi>*mik mmizMMm&< mwwmtm 

?£Bfi£tZ>ZkiJ ! X'*&. 
[0 0 5 0] U—f-tzX^xmSt. X?547- 74 

v*mmm.fr*7^-iiztt Lxim&xisHLx% 

£. tcotiib. 7V-Ym*v9-<r>ffl&. ZWzS. 30 

imkx-%h j rtw r )Q3:>hz< u rn^wm^ ^ 

[ o o 5 1 1 $ t>nz. t&mmmfrhomfe^-'f 
-izxmm-hcikX'. £*)mmim&Bj8.-?&z 40 

+vT<mm£zt>izfo±.2it&c\tiMmt%?>. 
[0052] (mtm3) mfcmtmmizLxmtfLZ 

i£fc¥3Stt«>XA- 3 0 0 1 . =fW7r4T2m.30 
l*8 0Mm£TmmLXmMti±lfZtlX^h. Z<r> 

^ftv^-tmwmmm o Hmmztixw* 

^-fyr4 TWSL 3 0 1 m*±iz LxmtM 1 k mm?) 
V— f-lMM<r>XT- t slzm'ffim.Z*ttz (03 
(A) ) . 

[0053] HSfc0D£t5V>T(^-1f-flia:tS (^ 50 
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1 2 

fl3H»¥gfc3 0 2ifflti&tlX^%^y r 4 T««3 

o lHflg (mmmm »6intu m&imm* 

§{*3 0 2 r 4 726K3 0 1 OflffifclttBU <fc 

U-lf-£I8t-t£ » ^ £ j; 9Sft!|*i¥3lflc3 0 
2&tfgfl:to^f*fc«L*r*:7 t4 TSS3 0 l#ffi 

«dnii£®J13 0 8-c&&x:5'^y- y-ozm 
mz%\<r>x9v4y • 74 vk Lxmm-h (03 

(B) ) . 

[0054] ifcfc. V -if-MX»^ b-if-SSItSS^ 

*y-r s/^/y- (**0) fcjUi^gftfc^*'* 

IH&30. OOOrpm, ®Bti&g3mm/s e c"C^ 

{tmmt*mmztix^%wyT4Tmsmafr 
bWMwmimizii t^^m 3 0 9 £«j£Lfc. ^ 

0 8 fcl6¥fft^ft^ii«a53 0 9^JSSfc-9-7 r >f T 
»gSBt<OSH*«. 5 0jum-ettff*i-fc>5:£«fc9fc 

BtiLZitz. $4>t. r-fs/^y-tw— r-JoHiS 

»a53 0 9cOKffi^i>l!:.6. f~mHzX *). 
yr4 rmWL3 0 1 fc«a£3;hX:8IS&3 0 9 *>l£Bfcgj? 
$»3/zm<OSg2cOX^7-fy- 7>f>3 0 72r®*t 
4 (03 (C) ) . 

[00 55] ^2<0X^5'fy- >3 0 7fc#H 

D-5- (^f*0) (ciO^fi^*^^*^* 
^N-^W^aiL^ftl^^^S 1 0^^«§ 
-frfe (03 (D) ) . C:dLTJg«$ix^g-(fcfe^* 
fJH^KJSIitUtf- -y V>rtf£.tX^l i><7)imk 

[0056] Hfc0!3 -9-7 r -i Tick' 

msL3 0 1 mmm^mitmmm 0 2t^L^^ 

a53 0 9Srgijj^jfct&C:i:T. ^— T-tc J: 0^«$ 

ixfzx^v^y- 74 >izm->xu%izt)^jEmizg.i£ 
mmm?3iozim?hzkmi&k%&. 

3rfc. r>f-9--fc<l:&Jia:<0»k:. V— if — Jnit J: S 
Sgl&lf^2^x^7-fy- ?4 XVBfiLZBl&thZ 
k i>X'£ 6. mi &.Vm20>X<7 747-74 VBm. 

\zy4*r-\z£hiMi3:-$-hc\ki*x%h. 
[0057] X974 7- 74y<nm&\<'- J ?-x^s 
otztb. y4*r*y*X974X-ff>t)v9-m&. £ 
ftfciSflniff&coA^y*. TlitemritzMzm.-? 

&3Xb*m£t&c-.ktfTZ6. tfz. mwrnrnft 
^ju\-zw><*)mtzk%< . wi^^fr 
m^iicowLx^m^xjs-mrn^ULit:^ 
kmrnmrntiz. m&m^t&m&i-^* 
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[oo58] (mmM4)m&mitmmzLxBf8.2 

itfz^^XJ\-^ R I E (Reactive Ion Etchin 
g) tJ:oTm:tJj¥««^iBfflA^«*^l£SnS-9- 

7H r«K4 o 1 1 cnfigmw&itit h i-ex y i-y 
y^m^mmmmm o 5m\s&Mi¥m 

flOxy\-4 0 0£ffl^6„ X7fymtpn 10 

O^^ y^Uy^tiO^^tlTV^. i<0^ 
ft^x;v-4 0 0W7t>( TmSLA 0 1 £ 1 0 0 um. 

fmmLxgmittvfziti, (04 <a> ) . 
[0059] »^^4 0 0 zmm&mfttfe 

<mm$iiT\.*ZW7T4 TWSLA 0 1 Sr±fcLT0S 
IMl tE8^~f-JllH» (^F*0) fc@5£EM3 

ia«f»4fcfev%Ti±w-if-jio:«<ow~if-$- 
^«oxy\- (400) comwwmm 0 smm 20 

$*uOvfcVY9-7T-fTS«4 0 llBH^^iatL. & 
j&igft1*i¥sS*4 0 5#«Jl$*i*r9-:7 r 4 TS«* 
ffifflko (^toSStffStHSfi.*:) f8i8£#fc*St»iSJ: 

t J: 0^7 r T*«4 0 1 fc3IE3#4 m(7)^ 1 COX 
?y4V- ?4V403*mmi,zm&Ti> (04 
(B) ) . 

[0060] <kk:. p— r-mm:mv§mLT v- 
■f-co^zx o . m.imm^xj\-iz^-y tat 
mt4 o i m^mmmwA o sHtc^L^v^ ao 

4 09Srmi<0^^5-f7- y4 :x4 0 3fc«H>TJgj£ 
«fcO. Sato»C«3*>3;um<^2<9X?74 7'- 

yjymm-h (04 (o > . 

[00 6 1] X9y^y- y4>\,Z&->X. u—y- 

(**0) tcto^as-wsftHj^^x/N-^ 

«LaflaMNIftifc?4 1 0£«&ft3tfS (04 
(D) ) . 

[0062] ftm2tifcm{mftmtm=F?*>& l e d 

Sgffl £ P^: i: £ y t y ^$>? y y 7 W4i t X V 

[ 0 0 6 3 ] X? 7 • 7 4 WWfckV-Jf-Xft 
ot$)^ 74 -V* > KX 7 7 >f A-COtf y 7~-<r)W&, 

3aazXittimB0><97** j)*3mcr>t:tbtzmL 
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tm>. mw>rtyv*&m£e$&ft. «iof&M*5 

[0064] (m&i5)$ffiMlCOYAGls—f-cr) 

01 1 1 Pitt£ LT¥Sfc-7xy\- £#81 LT LEDf7 

fc £ £W^xy\-£jg}£t.r & < #«rf6 

ffifiv Yfft.t > ffe£njfjg-e*> 0 f - -y 5 y 

[0065] (ifc«W 1 ) U—f-MJlORbUzyj 
*=E>VA?y4'*-iz£*)m&L3®X?y4y'L 

tetrntmimi tmmiztx^m^xjs-i^m 

lk«e!i^«tS^^!|i^«cS^liaJ^ 
X754 7 ■ yA V*y4V-tzS.Zm*mf&£ikhiz 
[0066] 

^•cft^tf s zttzi.*). mm<mmm.T^j^ 

[0067] Ifc^t. *^J±gfl:!|i)^«OxyN 

SMia*^ Jrai tfcco t m tfm z. t #xz h . 

1imZffl*-i-Z>z\kffXZZ>. 

[0068] 

m 1 ] 0 1 \i*?m<rmm 1 tcfc<t&*#f*oxy \ 
-mmmz* uzmsmttmimx'bz, . 

[0069] 

[02 ] m±*micrmbm2izmz>¥mft'?^ 

[0070] 

[0 3 ] 0 3 &*mi<rm&m 3 ctjjt&^^xyN 
iKmm%tt®ffi®x't>?>. 
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[0071] 
[0072J 

i®5 ] m\ttmt}m<?>t:#>£*-rmimm# 

[0073] 

100. 200. 300. 400 • • • ¥Sflc<?x/\- 

101. 201. 301. 401- • - W6L 

102. 302 • • -wtmmm 

10 3. 403- • WmWimtfLZtdZXtyJ-f 
■ vAv 

104. 204- • 0-9-7 r^rmuz 

205. 405- • • mmw^mwm 

206 - mmftmzBtfLLtiisaismmizxhA? 

[an 
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207. 307. 407 • • • i8S«gBKJBj£U:X? 

3 08 - ^«c«fcfflg^|ffc^LfeA^7^ 

30 9. 4 09- ■ V7T4TmLlZjmLlzm 
1 1 0. 2 1 0. 3 1 0. 4 1 0 • • • 

in. 211. 311.4H - -snoiffi 

10 121. 221. 321.421- •• &20±ffi 
220. 420 • • • W& 
5 0 0- • • ^m^XJ\- 

501 • • W*. 

502 • • • MBHtf^fWl 

5 07 - m&imtzBfiLLtiZ.fy'C? ■ H> 
509 - - V7T4Tm£IZ&fcL1tim 
510- - - 2fl»¥«f|c*? 

[02] 
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